[Pivotal role of axonal adhesion molecules in central nervous system myelination].
Close relationship between neurons and oligodendrocytes seems to be of the greatest importance during oligodendrocyte maturation and myelin formation within central nervous system. Two major factors are likely to play the decisive role in CNS myelination--adhesion molecules and electrical activity. It has been shown, both in vitro and in vivo, that blocking or stimulating electrical activity may inhibit or induce myelination respectively. The fact that even in culture oligodendrocytes myelinate solely axons and not other cellular processes present within CNS as well as the finding that normal myelin sheath compaction is encountered only around axons suggest that close interaction between oligodendrocytes and neurons is required for normal myelin formation. Adhesion molecules are most likely involved in this interaction by not only bringing the axon and the glial cell close to each other but also by transducing signals to initiate myelination. The neural cell adhesion molecule (NCAM) is a candidate molecule that could regulate axon/glial cell interaction. It is abundantly present in all growing fiber tracts of the developing CNS. Since its polysialylated from (PSA-NCAM) has been shown to disappear from axonal surface as myelination progresses and that its removal increases 4 to 5 fold myelination, it is thought to be a negative factor for myelin formation. These observations may have important implications in therapeutic strategies in demyelinating disorders like multiple sclerosis.